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Nephrology in Latin America, with special emphasis on Brazil. quantity and the quality of services such as the public
Latin America constitutes a complex universe that shows ex- health system show an equal degree of variation. In the
treme variation regarding socioeconomic and human develop- case of nephrology, in the particular case of renal re-ment. Brazil is the largest and most populous Latin American
placement therapy (RRT), this relationship becomescountry, and combines characteristics encountered in devel-
even more evident, as clear positive correlation can beoped countries with problems typically associated with the
poorest regions of the world. These disparities condition the observed between the prevalence of individuals on
profile of renal disease in Brazil, with glomerulonephritis still chronic dialysis and the income per capita in US dollars
the leading cause of ESRD. Little is known about the epidemi- (Fig. 1).ology of renal disease in the Brazilian (or Latin American)
With an area of 8.5 million km2, Brazil is the largestnative population, which is numerous in some Central and
Latin American country and the fifth largest country inSouth American countries, but constitute a very small minority
in Brazil. However, interesting information has been obtained the world, occupying nearly half of the total area of the
from the Yanomamis, a tribe living in Northern Brazil and South American subcontinent. Most of the 170 million
Southern Venezuela. Hypertension is virtually absent among
Brazilians (who represent exactly half the South Ameri-these people, who ingest very little sodium, lending strong
can population) live in urban areas, especially in thesupport to the concept that sodium retention, a “civilization”
Eastern and Southeastern coastal states, where the twofactor, plays a role in the pathogenesis of arterial hypertension.
Despite Brazil’s striking socioeconomic disparities, access to largest Brazilian cities, Sa˜o Paulo (also the largest South
RRT is in principle accessible to all those in need of it. The American city) and Rio de Janeiro, are located. The
dialysis units have been modernized in recent years, whereas
Southeast region, which includes the states of Sa˜o Paulothe Government covers most expenses related to RRT. How-
and Rio de Janeiro, is the most prosperous in the country,ever, the prevalence of RRT in Brazil is currently 320 per
and many of the large industrial and financial conglomer-million population, less than one third as high as in the US,
suggesting that ESRD may be underdiagnosed in the country. ates are concentrated there.
Much effort is still needed to limit the prevalence of renal The Brazilian population has a mixed ethnic composi-
disease and to improve the quality and the reach of RRT in tion. About 60% are Caucasians, descending from theBrazil and in Latin America.
Portuguese colonizers as well as from Europeans who
immigrated mostly in the late XIXth and early XXth
centuries. Blacks and mullatos of African descent consti-Latin America, which comprises South American,
tute the second major ethnic group, followed by smallCentral American and Caribbean countries as well as
Asian and Semitic minorities. Native Indians representMexico, is a complex and very heterogeneous continent.
a very small minority of less than 0.5% of the totalWhile Mexico undergoes a process of progressive inte-
population. With the economic and social advances madegration with its North American neighbors, the re-
in the country in the past few decades, the populationmaining Latin American countries exhibit extreme varia-
has aged, the number of people with ages in excess oftion regarding socioeconomic and human development.
65 years increasing by a factor of 5 since 1960 [1].This is clearly demonstrated by the distribution of the
With a GDP at about US$ 600 billion, Brazil ranksgross national product (GNP) for each country and, par-
among the world’s largest ten economies, yet its socialticularly, of the incomes per capita, which vary from a
indices are still those of a typical Latin American nation.few hundred to over 10,000 United States dollars (US$).
With a per capita income around US$ 3500, close to theGiven the high socioeconomic heterogeneity of the
average Latin American value, Brazil combines charac-Latin American countries, it is hardly surprising that the
teristics encountered in affluent countries—a predomi-
nantly urban population, a large middle class, sophisti-
cated shopping malls, sumptuous mansions and luxuryKey words: Latin America, Brazil, renal replacement therapy, Yano-
mami Indians, transplantation, schistosomiasis. cars in the cities, a well-developed car industry, an econ-
omy increasingly oriented toward services—with prob- 2003 by the International Society of Nephrology
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tode, Schistosoma mansoni, and is transmitted through
the intact skin by contact with the waters of contami-
nated ponds and lakes. Patients may develop hepatic
fibrosis, often accompanied by severe portal hyperten-
sion. In 4.5% of these advanced cases, schistosomal ne-
phropathy, which can manifest as membranoprolifera-
tive glomerulonephritis (GN), mesangial proliferative
GN and focal and segmental glomerulosclerosis (FSGS),
also develops and is often associated with the nephrotic
syndrome [8].
Socioeconomic conditions also influence the profile of
acute renal failure (ARF) in Brazil. Besides the classical
causes of acute tubular necrosis that are observed also
in more developed countries, such as hemorrhage and
Fig. 1. Linear correlation between the proportion of patients in dehydration, ARF is often caused by poisonous animalschronic dialysis (pmp) and income per capita in Latin America (r 
such as snakes, spiders, bees and caterpillars [1]. As well,0.82).
ARF can be caused by the direct action of infectious
agents, such as in leptospirosis, tetanus and malaria. Lep-
lems well known to the poorest regions of the planet: tospirosis is the most common of these infectious etiolo-
disseminated pockets of abject poverty, high infant mor- gies because of the frequent occurrence of urban floods,
tality, endemic infectious/parasitic diseases, and poor ed- while malaria is usually found only in endemic areas
ucational indices. near the Amazon region [1].
The profile of renal disease in Brazil largely reflects
its socioeconomic reality. Although complete nationwide
THE YANOMAMIS: LESSIONS FROM Aregistries are still lacking, some data indicate that glo-
TINY MINORITYmerulonephritis remains a major cause of ESRD in Bra-
Although Native Indians constitute a significant partzil. In a large epidemiological study (prevalence data)
of the population in some Central and South Americanof 2905 patients on chronic dialysis in the city of Sa˜o
countries, they are a very small minority in Brazil,Paulo [2], chronic glomerulonephritis was found to be
amounting to a few hundred thousand altogether whothe leading cause (27.5% of cases) of ESRD, followed
are scattered mainly in the Northern part of the country.by hypertensive nephrosclerosis (16.6%). Diabetic ne-
Unfortunately, there is little specific information aboutphropathy was considered the cause of ESRD in only
the prevalence and the nature of the renal diseases that8% of cases. Similar data were published by the Brazilian
may afflict these populations. However, one interestingMinistry of Health [3]. This pattern, which is similar to
piece of information was obtained from the Yanomamis,that of other Latin American countries [4], contrasts with
a tribe living in the Amazon rainforest of Northern Brazilthat encountered in the US, where diabetes is the leading
and Southern Venezuela. Because of their eating habits,cause of ESRD, while glomerulonephritis accounts for
these people have an extremely low sodium intake. Hy-only 16% of the cases [5]. When new ESRD cases are
pertension is virtually absent among Yanomamis, as areconsidered (incidence data) these disparities between
other risk factors for coronary disease [9, 10]. Both so-the US and Latin America persist but tend to decrease
dium intake and the prevalence of hypertension increase[6]. Differences in age composition may explain part of
with acculturation, strengthening the concept that so-these discrepancies, given the larger proportion of el-
dium retention plays a role in the pathogenesis of arterialderly people encountered in developed countries. How-
hypertension, and suggesting that a “civilization” factorever, hygiene conditions also may influence the ESRD
may underlie human cardiovascular disease.profiles. For instance, a recent outbreak of post-infec-
tious glomerulonephritis was caused by contaminated
non-pasteurized cheese in a rural area of Southeastern
RENAL REPLACEMENT THERAPY IN
Brazil, leading in at least some of the cases to the devel-
LATIN AMERICA
opment of a progressive nephropathy [7]. The influence
Dialysisof poor socioeconomic conditions on the prevalence of
glomerulopathies and the development of ESRD be- The socioeconomic drawbacks common to the Latin
comes even clearer in the case of schistosomiasis, a tropi- American countries become more evident when life-sup-
cal parasitic disease that is endemic in the poorest rural porting therapies for ESRD patients are considered.
areas of the Northeastern region, afflicting hundreds of Overall, Latin America has about 300 patients per mil-
lion population (pmp) in RRT, compared to 1400 inthousands of people. The disease is caused by a nema-
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Japan,1100 in the US and650 in the European Union lence of hepatitis B virus infection among patients on
[6]. Since there is no reason to suppose that chronic renal chronic dialysis is slightly above 4%, while the preva-
disease is less prevalent in Latin America than in other lence of hepatitis virus C infection is about 19% [6]. With
parts of the world, these data indicate that ESRD has the widespread use of better prevention and isolation
been either under-diagnosed or under-treated (or both) techniques, the incidence of both forms has decreased
in these countries. However, the incidence of ESRD in recent years [1].
in Latin American countries has approached European Less than 5% of the cases are covered by private
levels in recent years, suggesting that this gap may be- health plans or by other kinds of health insurance. The
come narrower in the long run. Brazilian Ministry of Health pays approximately 47 US$
The situation of RRT in Brazil suggests that at least per hemodialysis session including medical fees, while
in this case under-diagnosis may be a major factor low- CAPD costs 700 US$/patient/month. Altogether, the
ering the prevalence of RRT. Despite the country’s strik- expenses with dialysis amount to 7700 US$/patient/
ing socioeconomic disparities, access to medical services year. In addition, the Ministry of Health provides several
in Brazil is universal, and even sophisticated medicine pharmaceuticals used in the treatment of these patients,
has been made accessible, at least in principle, to all such as recombinant erythropoietin, calcitriol, antihyper-
those in need of it. Brazil is the only country in which
tensive drugs and hepatitis B vaccination. In 1996, new
anti-HIV medication is freely distributed to all seroposi-
legislation on RRT was issued by the Brazilian Govern-tive individuals, and latest-generation diagnostic meth-
ment, setting rigorous and detailed rules for the estab-ods are available in public hospitals. Accordingly, ne-
lishment of new dialysis centers as well as for the opera-phrology is a well-established specialty in today’s Brazil,
tion of functioning units. Besides defining several technicalhaving been established in the 1950s and gaining the
prerequisites, the new laws require the use of proportionstatus of a medical discipline in 1960. The Brazilian Soci-
dialysis machines, the treatment of water based on re-ety of Nephrology (SBN) has more than 2000 registered
verse osmosis and strict regulation of reuse.members, including pediatric nephrologists. There are
Thus, once diagnosed, ESRD patients have ample ac-more than 1300 medical doctors/per million population
cess to RRT, especially to chronic dialysis. Unfortu-(pmp), corresponding to 1 physician/700 inhabitants,
nately, as in other Latin American countries, ESRD isand more than 10 nephrologists/pmp (corresponding to
still under-diagnosed, and a proportion of these patients1 nephrologist/90,000 inhabitants), concentrated mainly
presumably die of terminal renal failure before receivingin the more affluent South and Southeast regions.
specific treatment.Since 1974, the National Health Ministry has ensured
that all ESRD patients have access to Government-spon-
Transplantationsored RRT. Today, RRT centers exist in virtually the
entire Brazilian territory, comprising 524 dialysis and The impact of socioeconomic factors on renal trans-
111 renal transplant units. The first hemodialysis session plantation in Latin America is also significant. Dialysis is
in Brazil was performed in 1949. In 1974, an official by far the predominant RRT modality, with transplanted
RRT program was implemented for patients with ESRD, patients representing 22% of the total RRT population,
while the CAPD program started in 1980. The opening as opposed to 50% in Denmark, 40% in France and
up of the national economy, initiated in the 1990s, made 43% in Canada [6]. Accordingly, the number of renal
it possible to modernize the dialysis units, improving the transplants performed in 1999 was 11 pmp, in contrast
efficiency of procedures, and individualizing treatments. with 46 pmp in the USA and 41 pmp in Sweden. Use
For instance, the use of cuprophan dialyzers has de- of living donors still predominates in Latin American
creased as polysulphone and cellulose acetate dialyzers
countries (43% in 1999, as opposed to 10% in Europebecame more widely employed.
and 30% in the US).According to data provided by the Ministry of Health,
In general, the situation in Brazil regarding renal trans-almost 50,000 patients were on dialysis in Brazil by the
plantation is better than the Latin American average.end of 2001, corresponding to a prevalence of nearly
Renal transplantation has been performed in Brazil since300 ppm, slightly above the Latin American average.
1964, and the first regular kidney transplantation pro-However, again reflecting the Brazilian regional socio-
gram started in 1965 at the University of Sa˜o Paulo.economic disparities, most of these patients were concen-
There are currently 160 transplant centers in Brazil, 111trated in the South and Southeast.
of which perform kidney transplantation. The total num-Despite some occasional fatal accidents, such as an
ber of renal transplants has increased continuously sinceoutbreak of toxic hepatitis in a Northeastern unit six
the 1970s, reaching nearly 3400/year (second only to theyears ago [1], dialysis has been a safe procedure in Brazil,
US numbers in absolute terms) by the end of 2001 [11].with an annual mortality rate of 18%, similar to that
verified in developed countries [3]. The current preva- Expressed as a proportion of the total population, the
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nomic shortcomings, rather than by racial composition.
As the largest and most populous Latin American nation,
Brazil is representative of the overall Latin American
dichotomy: on one hand, poverty and insufficient pri-
mary medical attention lead to the development of spe-
cific renal diseases, while limiting the diagnosis of ESRD.
On the other, the degree of socioeconomic development
already attained allows sophisticated management of a
large fraction of ESRD patients, approaching in some
respects the standards of quality observed in more devel-
oped regions of the world. Much effort is still needed to
limit the prevalence of renal disease and to improve the
quality and the reach of RRT in Latin America.
Reprint requests to Dr. Roberto Zatz, Av. Dr. Arnaldo, 455 3-s/3342,
CEP: 01246-903, Sa˜o Paulo, SP Brazil.Fig. 2. Living ( ) and cadaver ( ) renal transplants performed in
Brazil since 1977.
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